As SEC has close relation to thrombus formation in the left atrial cavity, it may be prudent to require early, intensive follow up examinations to diagnose left atrial thrombus whenever the SEC is observed, even if no thrombus can be detected. By measuring the inflammatory markers like hs-CRP, ESR and Neutrophil/ lymphocyte (N/L) ratio, we can assess the prothrombotic state and this can predict the risk of formation of thrombus from SEC. So, the present study was planned and carried out.
Materials and Methods:
This observational, analytical study conducted in the department of Cardiology, NICVD, from January, 2013 to October, 2013.A total of 70 patients were divided into two groups according to the presence of Spontaneous Echocardiographic contrast (SEC) in the left atrium. Group I comprised of the patients with left atrial SEC (n=35) and Group II comprised of the patients without left atrial SEC (n=35).The study protocol was approved by the ethical review board.
The exclusion criteria for the present study were presence of left atrial thrombus, mitral regurgitation (>Gr-II), prior PTMC, CMC or mitral valve replacement, a history of malignancy, a history of inflammatory disease, current therapy with corticosteroids and nonsteroidal anti-inflammatory drugs, connective tissue disease, thyroid disease, and other hematologic disease. A medical history was recorded from patient anamnesis.
Both transthoracic and transoesophageal echocardiography was performed in both group of patients. Transthoracic echocardiography was performed using vivid 5 system with a 3.5 MHZ phased array transducer. All patients were evaluated independently by two cardiologist experts in echocardiography. Standard echocardiographic measurements with left ventricular ejection fraction (LVEF) were taken; valves were examined for morphology and gradient. For TEE, after patients had been administered pharyngeal local anesthesia with a lidocaine spray, the probe was initially carried forward to a depth of 25 to 35 cm and then manipulated for optimum imaging. All images were archived and evaluated by 2 independent expert cardiologists. Left atrial cavity and appendage were searched for spontaneous echo contrast and thrombus. SEC was defined as a pattern of slowly swirling intracavity echocardiographic densities imaged with gain settings adjusted to distinguished background noise. 9 SEC is classified as-
• Mild: When localized to LA or LA appendage • Moderate: When seen intermittently with adjustment of gain settings • Severe: When present continuously at normal gain settings. 10 Peripheral blood samples for measurement of hs-CRP were taken. hs-CRP was assayed by Nephelometric system. Complete blood count with ESR was done. Neutrophil/Lymphocyte ratio was calculated.
Statistical Methods
The numerical data obtained from the study were analyzed and significance of differences was estimated by using statistical methods. 
Results:
The main objective of the study was to evaluate the association between left atrial spontaneous echocardiographic contrast and raised inflammatory markers in patients with mitral stenosis. Group I comprised of the patients with left atrial SEC (n=35) and Group II comprised of the patients without left atrial SEC (n=35).The mean age of the patients were 31.5± 9.8 years and 31.7± 7.8 years in group I and group II respectively. Female sex predominated in both groups with a male female ratio of 1:5.
In this study, baseline parameters like age, sex, body mass index, baseline drug intake showed no statistically significant differences among the study subjects of two groups (Table I) . Clinical presentation was almost same in both groups but NYHA functional class II and III was significantly greater in group I (Table II) .
Regarding echocardiographic parameters, left atrial diameter was significantly greater in group I (48.7± 8 vs 44.2± 4.9 mm) and mitral valve area was significantly higher in group II (0.9± 0.3 vs 0.7± 0.3 cm 2 ). LV ejection fraction was significantly higher in group II (Table III) . The association between the degree of SEC and the levels of hs-CRP was studied. The levels of hs-CRP in mild, moderate and severe degree of SEC were 4.2, 5.9 and 7.1 mg/L respectively (Table VI) .
In this study, the correlation between SEC and other variables have been studied. There is a strong positive correlation between hs-CRP and and severity of SEC (r=0.71) and a fair positive correlation between neutrophil/lymphocyte ratio and ESR (mm in 1 st hour) (r=0.55) ( figure 1 and 2 ). The effects of multiple variables on SEC were analyzed using univariate and multivariate logistic regression analyses. The variables for which the p value was <0.05 on univariate analysis were identified as potential risk markers for SEC and included in the full model. On univariate analysis hs-CRP, N/L ratio, raised ESR, mitral valve area and left atrial diameter
Discussion:
The mean age of the studied patients were 31.6±8.8 years ranging from 17 to 62 years. The mean age difference of group I and group II were found statistically insignificant (p>0.05). In a similar study done by Kaya, et al., the mean age was 45±12 years in SEC positive group and 45±11 years in SEC negative group. The low mean age of our study population may be due to high rate of recurrent attack of rheumatic fever in our country resulting in early age of presentation.
In this study, baseline parameters like age, sex, body mass index, baseline biochemical parameters showed no statistically significant differences among the study subjects of two groups. Clinical presentation was almost same in both groups but NYHA functional class II and III was significantly greater in group I. This is more or less comparable with the findings of other authors. 12, 13 In the present study, electrocardiographic parameters of study patients revealed highest percentage had atrial fibrillation in group I (57.1% vs 31.4% The neutrophil/lymphocyte ratio as an indicator of systemic inflammation has been studied in numerous epidemiological studies. 14, 15 In the present study, the mean neutrophil/lymphocyte ratio was observed 3.4±0.4 in group I and 2.1±0.6 in group II with statistical significant difference (p<0.05). According to Kaya, et al., the neutrophil/ lymphocyte ratio was significantly greater in the SEC positive group (4.5±1.8 vs 3.0±1.8, p<0.05).
In this study there was a significant (p<0.05) positive correlation between hs-CRP and and severity of SEC (r=0.71) and a fair positive correlation between neutrophil/lymphocyte ratio and ESR (mm in 1 st hour) (r=0.55). On multivariate analysis hs-CRP, neutrophil/ lymphocyte ratio, raised ESR, mitral valve area and left atrial diameter were independent risk factors for SEC patients with ORs being 1.51, 1.69, 1.38, 1.13 and 1.17 respectively. The findings are similar to the studies done by Kaya, et al.
Conclusion:
From this study it may be concluded that left atrial spontaneous echocardiographic contrast is associated with raised inflammatory markers such as high sensitive C-reactive protein (hs-CRP), erythrocyte sedimentation rate (ESR) and neutrophil/lymphocyte ratio in majority of patients with mitral stenosis. So, spontaneous echocardiographic contrast may be considered as a reflection of ongoing inflammatory process in patients with mitral stenosis.
Study limitation:
The possible limitations of the present study include that it was a single-center experience and included a small number of patients. However, our population contained homogenous unselected patients with MS, mirroring the real world scenario.
